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* In a study of reports of 805 instances of spontaneous bleeding occurring
among 2,189 patients receiving long-term anticoagulant drug therapy, 124
episodes were considered serious and 681 minor. There was no significant
correlation of minor bleeding and serious bleeding.
Minor bleeding unassociated with excessive reduction of coagulability

or an underlying organic lesion could not be considered, according to this
evidence, an indication for discontinuance of anticoagulant drug therapy.

In apparently minor internal bleeding, however, hidden underlying or-

ganic lesions must be excluded. If gross hematuria occurs, renal lesions
must be excluded.

Rectal bleeding must not be considered minor until gastrointestinal lesions
have been excluded.

MINOR HEMORRHAGE occurring during long-term
anticoagulant drug therapy should be of minor
importance per se-if the definition is correct.
However, minor hemorrhage has acquired a rather
sinister connotation to some physicians as a pre-
cursor of serious hemorrhage. Its correlation with
serious hemorrhage-that which is potentially
crippling or fatal-and with serious thrombosis
should be clearly and quantitatively documented.
The serious hemorrhages can be broadly divided

into two groups: (1) intracranial and gastroin-
testinal hemorrhages, which make up about 90
per cent of this group; and hemorrhages into vari-
ous visceral sites, which largely account for the

This article on Hemorrhage During Long-Term Anticoagulant
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the April issue.
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remaining 10 per cent. Minor hemorrhages include
purpura, hematomas, episcleral hemorrhage, epis-
taxis and hematuria-all usually due to capillary
breaks.

Ecchymosis and petechiae occurring in the first
few days of coumarin drug therapy, especially
in women with thrombophlebitis, may be a fore-
runner of the rare and serious complication of
gangrenous infarction and necrosis of the skin
and subcutaneous tissues. This has not been re-
ported during long-term therapy.

Discontinuance of the use of anticoagulant drugs
is mandatory for serious hemorrhage but it is un-
desirable for minor bleeding, unless the episodes
presage concomitant or subsequent serious hemor-
rhage. Regardless of the reason for stopping the
drugs, an increased incidence of thromboembolism
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may occur within a short period.412'24 The precise
mechanism is. controversial.

If, in addition to stopping the drugs, vitamin
Ki is given, the risk of thromboembolism is
heightened. Even with the bleeding extensive and
the prothrombin activity excessively low, intra-
venous vitamin Kl may at times swing the coagu-
lability to so high a level that fatal thrombosis.
ensues.7
The clinician might well ask, what is the im-

portance of minor bleeding in heralding concom-
itant or subsequent serious bleeding? And, what
is the importance of minor hemorrhage in initi-
ating serious thrombosis if the drug is discon-
tinued?

In the early days of anticoagulant drug treat-
ment, the early detection of minor hemorrhage
was an indication for stopping therapy. A positive
microscopic or chemical finding of hematuria was
regarded as a potential precursor of serious bleed-
ing.

Fullers regarded any sign of a bleeding ten-
dency, however slight, as serious and its early
recognition of great importance. He recommended
the routine use of orthotolidine (occult test) for
the detection of microscopic hematuria.
Even more recently, minor bleeding has been

regarded as ominous. Lempert" warned of "slight
bruising, even the slightest sign of hemorrhage,
a little epistaxis or a little discoloration of the
urine," saying that "presumably, this coincides-
with sudden profound changes in the thrombo-
plastin factor or other factors."11 At present, in
most large clinics, anticoagulant drugs are not
discontinued for more than a day or two at the
most for minor hemorrhage, unless the prothrom-
bin activity is excessively reduced. The definition
of a "minor" non-threatening hemorrhage may
depend, of course, on the apparent clinical sever-
ity. Often, neither the physician nor the patient
considers diffuse purpura, petechia, ecchymosis,
episcleral hemorrhage, hematomas or hematuria
to be "minor."

Prandoni and Wright2l when administering the
drug for the first time in 1942, were naturally
alarmed by subcutaneous hematomas and hema-
turia and "lost much sleep over this." Their ex-
periences led to a fortunate delay in the release
of the drugs until further studies could be carried
out. The inclination to discontinue the drugs and
administer vitamin KI often may still be strong,
but the risk of serious thromboembolism after

stopping anticoagulant drugs for minor hemor-
rhage may be as great as the risk after stopping
the drugs for major bleeding. Sise24 reported that
"even after relatively minor bleeding such as
hematuria and a small hematoma, fatal complica-
tions were observed."

Marshall'2 and Conrad and Rothermich4 ob-
served cerebral and coronary thrombosis as com-
plications after stopping the drugs for bleeding.
How often minor hemorrhages portend con-

comitant or subsequent serious hemorrhage has
not been adequately documented. Even those who
strongly advocate the use of the orthotolidine test
to detect microscopic hematuria have demon-
strated no significant relation of the bleeding to
serious hemorrhage.6"8 Capillary fragility tests are
of little value in predicting a tendency to serious
bleeding from anticoagulant drugs.22 The primary
and secondary bleeding-time tests on capillaries
of the skin described by Owren'5 have not been
proved to correlate with the incidence of intra-
cranial and gastrointestinal hemorrhages.

In a previous study of long-term anticoagulant
therapy of 1,626 patients, 86 of 95 serious hemor-
rhages (90 per cent) were either intracranial or
gastrointestinal.' The other nine were from vari-
ous sites. No deaths occurred from renal hemor-
rhage, although hematuria is common.

Material
I have analyzed all the spontaneous hemor-

rhages in a number of group studies involving
2,189 patients on long-term anticoagulant therapy
in which data were given permitting answers to
the following questions:
* How many serious hemorrhages were preceded

by or were concomitant with minor hemor-
rhages?

* How many minor hemorrhages occurred with-
out any associated serious hemorrhages?

* Was there any significant correlation between
minor and serious hemorrhages?
The answers to these questions should furnish

more precise evidence as to whether minor hemor-
rhages should be a guide as to subsequent serious
bleeding.

Results
The serious hemorrhages were considered those

of intracranial or gastrointestinal origin or those
from other sites known to be capable of killing
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Number of
Number of Spontaneous
Patients Bleeding
Treated Episodes

Associated
Number of Minor Bleeding
"Serious" Pre-existing or
Episodes Concomitant

TABLE L-Relation of Spon-
taneous Serious Bleeding to Mi-
nor Bleeding in Long-Term

Anticoagulant Therapy

Tulloch and Wright27 227

Thomes, Scallen
and Savage26 ..............

Pollard and coworkers20
Nichol and Borg14.........
Suzman, Ruskin

and Goldberg25 ..........

Keyes, Drake and
Smith1° .......................

Pickeringl9
Bjerkelund2 ...................

Fisher5 ..........................

Groch et al.8.------------------
Borchgrevink3 ................
Waaler28 ..........................

Peyman18
Fuller8 ..............................

Total ........

312
139
78

82

121
195
119
195
92
103
275
34

217

2,189

68

95
61
41

12

54
48
53
78
19
10
54
18

194

805

9 No correlation
mentioned

17 None
10 None
6 None

2 None

5

S

12
15
12
3
14
0

14

124

None
None
None
None
None
None
None
None
None

None

or disabling. Among 2,189 patients on long-term
anticoagulant treatment, there were 805 sponta-
neous bleeding episodes (Table 1). Of these, 681
were considered to be minor and 124 serious (5.6
per cent of the overall group). In none of the
124 serious episodes was there specific mention
either of minor bleeding preceding the hemorrhage
or of any concomitant minor bleeding. Although
minor bleeding may have been present and not
mentioned, it is probable that all bleeding sites
were reported.

Bjerklund,2 on the contrary, in commenting on

53 instances of spontaneous bleeding, said spe-

cifically that there were no cases in which there
was bleeding from several places at once.

None of the 681 minor hemorrhages progressed
into serious bleeding. There was no significant cor-

relation between minor and serious diffuse hemor-
rhage from toxic disease.

This in no way excludes the possibility of both
minor and serious hemorrhage occurring simul-
taneously from prolonged toxic doses. Isolated
cases attest this danger.

Poisonous doses of the coumarin drugs can

induce the same kind of serious diffuse hemor-
rhagic disease in man that led to the discovery
of the drug in the hemorrhagic sweet clover disease
in cattle. Prandoni and Wright2l in their early
studies with Dicumarol® found that three patients
had hematemesis in association with minor hemor-
rhages resulting from excessive dosage. Pastor,
Resnick and Rodman17 reported several instances
of diffuse hemorrhage due to prolonged excessive
doses of anticoagulant drugs. In these patients,

hematuria, ecchymosis and hematomas were asso-

ciated with hematemesis following long periods
of excessive dosage.

Most of the superficial capillary hemorrhages
occurring with non-poisonous doses do not herald
serious hemorrhage. Nontoxic doses seldom cause

serious spontaneous hemorrhage except in the
presence of a pre-existing bleeding lesion. Hema-
turia, the commonest minor hemorrhage, seldom
requires more than reduction of the dose of cou-

marin drug or, at most, discontinuance for one or

two days.
Owren16 said he never gives vitamin Kl or a

blood transfusion for hematuria, holding that be-
cause of the abrupt high coagulability induced,
this treatment "is more dangerous than the bleed-
ing." All minor bleeding arising internally, how-
ever, should be investigated to exclude internal
lesions. Although nearly all the instances of hema-
turia are due to superficial capillary bleeding, the
need for investigation for an underlying causative
lesion is not lessened. Mild to moderate bleeding
may arise from renal calculi. Gross hematuria,
especially if it occurs with a desirable prothrombin
level, may unmask a pathologic lesion. Hemley,
Arida and Schwartz9 reported two such instances,
one in a patient with a polycystic kidney with
multiple small papillary adenomas and the other
in a patient with a hypernephroma. In answer

to a questionnaire, Nathan and Kimball13 received
reports of 71 occult malignant renal tumors de-
tected during anticoagulant drug therapy. In all
patients with hematuria, a renal study is advisable.
Thorough investigation is also indicated for rectal
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bleeding. Apparent minor bleeding may unmask
a carcinoma.13,23 Although sigmoidoscopic exami-
nation is indicated for all patients having a com-
plete physical examination, and especially for
patients who are to be given long-term anticoagu-
lant drug therapy, frequently it is not done.

1930 Wilshire Boulevard, Los Angeles, California 90057.
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